The process of Λ-baryon production in πp collisions is considered. The contribution of the string-junction mechanism to the strange baryon production in meson-baryon scattering is analysed. The results of numerical calculations in the framework of the Quark-Gluon String model are in reasonable agreement with the data.
INTRODUCTION
The Quark-Gluon String Model (QGSM) is based on the Dual Topological Unitarization (DTU) and it describes quite reasonably many features of high energy production processes, including the inclusive spectra of different secondary hadrons, their multiplicities, KNO-distributions, etc., both in hadron-nucleon and hadron-nucleus collisions [1, 2, 3, 4] . High energy interactions are considered as taking place via the exchange of one or several pomerons, and all elastic and inelastic processes result from cutting through or between those exchanged pomerons [5, 6] . The possibility of different numbers of pomerons to be exchanged introduces absorptive corrections to the cross-sections which are in agreement with the experimental data on production of hadrons consisting of light quarks. Inclusive spectra of hadrons are related to the corresponding fragmentation functions of quarks and diquarks, which are constructed using the reggeon counting rules [7] .
In previous papers [8, 9] one has discussed the processes connected with the transfer of baryon charge over long rapidity distances. In the string models baryons are considered as configurations consisting of three strings attached to three valence quarks and connected in one point called "string junction" (SJ) [10, 11] . Thus the string-junction has a nonperturbative origin in QCD.
It is very important to understand the role of the SJ in the dynamics of high-energy hadronic interactions, in particular in processes implying baryon number transfer [12, 13, 14] . Significant results on this question were obtained in [8, 9] . The difference between [8] and [9] is only in the values of Regge intercept of SJ.
In the present paper we extend our study to the case of strange baryon production in πN interactions.
In references [8, 9] the SJ mechanism was mainly analyzed for proton production in πp and pp collisions, and strange baryon production in pp interaction. For the Λ production on pion beam were only considered the data on asymmetry. Now we consider the data on spectra and new appeared data on asymmetry of Λ production on π-beam, not analysed in [8, 9] . For consideration we used both parametrisations of diquark fragmentation functions to strange baryons and Regge trajectory intercepts, as in [8, 9] (see sections 2 and 3 below).
In this paper we present a description of all available data and extract information on the properties of the SJ dynamics.
INCLUSIVE SPECTRA OF SECONDARY HADRONS IN QGSM
As it is thoroughly known, the exchange of one or several pomerons is one basic feature of high energy hadron-nucleon and hadron-nucleus interactions in the frame of QGSM and DPM. Each pomeron corresponds to a cylindrical diagram, and thus, when cutting a pomeron two showers of secondaries are produced . The inclusive spectrum of secondaries is determined by the convolution of diquark, valence, and sea quark distribution functions in the incident particle, u(x, n), and the fragmentation functions of quarks and diquarks into secondary hadrons, G(z).
The diquark and quark distribution functions depend on the number n of cut pomerons in a given diagram. In the following we will use the formalism of QGSM. In the case of a nucleon target the inclusive spectrum of a secondary hadron h has the form [1] :
where x is the Feynman variable, and x E = 2E/ √ s.
The probability for a process to have n cutted pomerons, w n , has been extensively described using the quasieikonal approximation (see, for instance, [1, 6, 8] ).
The function φ h n (x) represents the contribution of diagrams with n cut pomerons. In the case of a meson beam it has the form:
where f, f q , and f s correspond to the contributions of diquarks, valence quarks and sea quarks, respectively, and they are determined by the convolution of the diquark and quark distributions with the fragmentation functions, e.g.,
The diquark and quark distributions, as well as the fragmentation functions, are determined from Regge intercepts [3, 4] (for the mathematical form of distribution functions see, for instance, [8] ).
In the present paper we used the expression of the quark fragmentation functions into Λ given in [8, 9] :
Diquark fragmentation functions have more complicated forms. They contain two contributions. The first one corresponds to the central production of a BB pair, and has the form (see [8] ):
The second contribution is connected with the direct fragmentation of the initial baryon into the secondary one with conservation of the string junction. As discussed in [8, 9] , three different types of such contributions exist, the secondary baryon consisting of the SJ together with: a) two valence and one sea quarks, b) one valence and two sea quarks, or c) three sea quarks (see Fig. 2 in [8, 9] ). The fraction of the incident baryon energy carried by the secondary baryon decreases from cases a) to c), whereas the mean rapidity gap between the incident and secondary baryon increases.
The probability to find a comparatively slow SJ in the case c) can be estimated from the data onpp annihilation into mesons (see [8] ), where this probability, only experimentally known at low energies, turns out to be proportional to s α SJ −1 . However, it has been also argued [15] that the annihilation cross section contains a small component which is independent of s, making α SJ ∼ 1.
The contribution of the term c) was analyzed in [8, 9] , where its magnitude was taken proportional to a coefficient that we will denote by ǫ.
All the contributions are determined by equations similar to (2-4), with the corresponding fragmentation functions.
As it was noted above, we compare our calculations using the both parametrizations of fragmentation functions of diquarks into strange baryons and corresponding SJ trajectory intercepts α SJ [8, 9] .
In references [8, 9] were used the following expressions:
with β = 1 − α SJ . The factor z β is actually z 1−α SJ . As for the factor z β · z 2−β in the second term, it is 2(α R − α B ) [1] . For the third term one has just added an extra factor z 1/2 . In [8] the value α SJ = 0.5 was used, while in [9] α SJ = 0.9. The values of ǫ, v 0 , v q , and vin (8) were taken from [8, 9] . All other model parameters were also taken from [1, 4, 8, 9] .
The probabilities of transition into the secondary baryon of SJ without valence quarks, I 3 , SJ plus one valence quark, I 2 , and SJ plus a valence diquark, I 1 , follow the simplest quark combinatorials [17] . Assuming the same strange quark suppression in all the cases, we obtain, for the relative yields of different baryons from SJ fragmentation without valence quarks:
for secondary p, n, Λ + Σ, Ξ 0 , Ξ − , and Ω, respectively. For I 2 we obtain
and
for secondary p, n, Λ + Σ, Ξ 0 , and Ξ − . For I 1 we get
for secondary p, n, and Λ + Σ. The ratio S/L determines the strange suppression factor and 2L + S = 1. In the numerical calculations we have used S/L = 0.2.
In agreement with empirical rules we assume that Σ + + Σ − = 0.6 · Λ [18] in Eqs. (9)-(13). As customary Σ 0 are included into Λ. Note that the empirical rule used in many experimental papers is not consistent with the simplest quark statistics [19] .
The values of v 0 , v q , and vare directly determined by the corresponding coefficients of Eqs. (9)- (13), and by the probabilities to fragment a qqs system into Σ + + Σ − and Λ (see above).
For incident uu diquark and secondary Λ:
for incident ud diquark and secondary Λ:
As discussed above, although in the approach [10, 11] the baryon consists of three valence quarks together with SJ, which is conserved during the interaction, it has been argued [15] that the annihilation cross section contains a small component, which is independent of s and makes α SJ ∼ 1. In any case, and with independence of the value of α SJ , the graph corresponds to an annihilation contribution, and, therefore, it is weighted by a small coefficient which will be denoted by ε. In our calculation we will use both values of α SJ = 0.5 [8] and α SJ = 0.9 [9] and treat ε as a free parameter.
COMPARISON WITH THE DATA
The mechanism of the baryon charge transfer via SJ without valence quarks was not accounted for in papers [1, 2, 3, 4] . As it was shown in [8, 9] the data at comparatively low energies ( √ s ∼ 15÷40 GeV) can be described with the values α SJ = 0.5 and ε = 0.05 (see [8] ), or α SJ = 0.9 and ε = 0.024 [9] . The inclusive spectra of secondary Λ produced in πp collisions at energies 147 GeV/c [20] and 250 GeV/c [21, 22] are shown in Fig. 1 together with the curves calculated in the QGSM at 250 GeV for both values of α SJ . The full line corresponds to α SJ = 0.5 [8] , and the dashed line to α SJ = 0.9 [9] . The agreement of our results with the existing experimental data is quite reasonable, although one can see that at high values of x F > 0.6, the theoretical curves have remarkable different behavior. Unfortunately, due to the absence of the experimental data one cannot distinguish between the two values of α SJ .
The inclusive spectra ofΛ produced in πp collisions at E lab = 250GeV /c [21, 22] are shown in Fig. 2 . The theoretical curves do not depend on the values of α SJ .
The data on y-dependence of cross sections of Λ production at energies 100, 175, and 360 Gev/c [23] , together with 250 GeV/c data [22] are compared with QGSM calculations in Fig. 3 .
The model calculations were made for energies 100 and 360 GeV/c and both values of α SJ : 1) dashed-dotted line corresponds to calculations for 360 Gev/c and α SJ = 0.9; 2) full line, for 360 Gev/c and α SJ = 0.5; 3) 100 Gev/c and α SJ = 0.9, and 4) 100 Gev/c and α SJ = 0.5. Some disagreements of the calculated curves with the data are of the same order as the disagreement among experimental data.
In the same way, the data on y-dependence of cross sections ofΛ production at energies 100, 175, and 360 Gev/c from Ref. [23] , together with 250 GeV/c data from Ref. [22] are shown in Fig. 4 .
The spectra of antibaryons, produced in π − p collisions, Figs. 2 and 4 , allow one to fix the fragmentation function of a quark into antibaryon. Since the fragmentation functions intoΛ do not depend on the SJ contribution, theΛ spectra are the same when calculated with different values of α SJ .
In Fig. 5 we show the data on the asymmetry of Λ/Λ produced in πp interactions at 250 GeV/c [24] and 500 GeV/c [25] . The asymmetry is defined as
for each x F bin. The theoretical curves are calculated for 500 GeV/c with α SJ = 0.5 (full line) and α SJ = 0.9 (dashed line). Both calculations are in reasonable agreement with the existing data.
The data from reference [24] , measured at rather large interval of x F , were nott available during the preparation of this paper [8] .
As we can see from the present calculations, the existing data on strange baryon production are reasonably compatible with both values of α SJ . However, they show remarkably different behaviors for larger values of x F in the forward hemisphere.
CONCLUSIONS
We have shown that experimental data on high-energy Λ production support the possibility of baryon charge transfer over large rapidity distances. The asymmetry is provided by string junction diffusion through baryon charge transfer.
The production of net baryons in πp interactions in the projectile hemisphere provides good evidence for such a mechanism.
As for the values of the parameters α SJ and ε which govern the baryon charge transfer, we have seen that the data on strange baryon production at comparative low energies favor both the values α SJ = 0.5 and α SJ = 0.9.
The importance of understanding the dynamics of the transfer of baryon charge over large rapidity distances stresses the necesity of good experimental data in meson and baryon collisions with nucleons and nucleus, as well as in nucleus-nucleus interactions for different centralities.
For the Λ production on π beams the disagreement between the theoretical calculations for the two different values of α SJ = 0.5, 0.9, are within the experimental uncertainty. Fig. 1 . The experimental data on x F spectra of secondary Λ in π ± p collisions at 147 GeV/c [20] and 250 GeV/c [21, 22] , together with QGMS description. The full line corresponds to calculations with α SJ = 0.5, while the dashed line corresponds to α SJ = 0.9. Fig. 2 . The x F spectra of secondaryΛ in πp collisions. Experimental data at 250 GeV/c [21, 22] and QGSM description. Fig. 3 . The y-dependence of spectra of secondary Λ in πp collisions. Experimental data at 100, 175, and 360 GeV/c [23] , and 250 GeV/c [22] . The QGSM description at E = 100 and 360 Gev/c for both values of α SJ . Fig. 4 . The y-dependence of spectra of secondaryΛ in πp collisions. Experimental data at 100, 175, 360 GeV/c [23] , and 250 GeV/c [22] . The QGSM description at E = 100 Gev/c (dashed line) and 360 Gev/c (full line). Fig. 5 . The QGSM description of the asymmetry Λ/Λ in π − p collisions at 500 GeV/c [25] and 250 GeV/c [24] . The curves were calculated for 500 GeV/c with α SJ = 0.5 (full line) and α SJ = 0.9 (dashed line).
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